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INDUSTRIAL POWER PURIFICATION SYSTEMS
Guide Specifications

(Optional Items in Red)
1.0
SCOPE


This specification describes the design of a single phase, continuous duty rated, 
ferroresonant constant voltage isolation transformer.  All systems shall be designed and 
manufactured to assure maximum reliability, serviceability and performance.  The 
transformer specified will be installed between an incoming unconditioned electrical 
source and the power distribution panel.  The constant voltage transformer shall isolate 
sensitive electronic equipment loads from electrical noise and voltage impulses.

2.0
GENERAL


The Power Purification System shall consist of a ferroresonant constant voltage isolation 
transformer with all passive electronics and shall step the input voltage to provide the 
correct output voltage while providing superior common mode and transverse mode 
noise attenuation.  The Power Purification System shall provide Variable Range 
Regulation to obtain improved line voltage regulation when operating under less than full

            load conditions. It shall correct poor load generated power factors, and not be damaged by 
load related shorts circuits.

3.0
STANDARDS


The transformer shall be manufactured in accordance with the most recent edition of 

the following codes and standards:



- Institute of Electrical and Electronic Engineers (IEEE C62.41-1991)



- National Fire Protection Association (NFPA) 70, National Electric Code (NEC)



- Underwriters Laboratories (UL, C-UL) 1012 Listed
                             Engineer’s reference: NEMA 1 and NEMA 2 enclosed models are UL, C-UL listed. 

                          NEMA 3R enclosed models are offered as a non-UL listed product option.

3.1
Environment



3.1.1
Temperature - The system shall be required to operate without overheating
 


or degradation in an ambient temperature range of -20 to 40 degrees Celsius,
                                   without derating.



3.1.2
Humidity - Relative humidity of (0 to 95% non-condensing) (0 to 100%) for 
                                   models provided in an (indoor) (outdoor) enclosure.


3.1.3
Altitude - Sea level to 5000 feet above sea level.



3.1.4
Audible Noise - Maximum allowable noise level should not exceed 
                                   56dB A scale when measured at one (1) meter distance.
4.0
ELECTRICAL SPECIFICATION
4.1
Power Output
Transformer continuous duty power output rating requirement shall be (500 VA) (750 VA) (1 KVA) (1.5 KVA) (2 KVA) (2.5 KVA) (3 KVA) (5 KVA) (8 KVA) (10 KVA) (15 KVA) (20 KVA) (25 KVA).

4.2
Input Voltage
The nominal AC input voltage rating of the transformer shall be (120/208/240/480) (208/240/480) VAC, single phase, 60 hertz.
Engineer’s reference: Units 500 VA to 5 KVA are available with an input nominal selection of 120/208/240/480 VAC. Units 8 KVA to 25 KVA are available with an input nominal selection of 208/240/480 VAC. If upstream fusing is used, Class RK1 (Dual-Element time-delay) type is recommended. 

4.3
Output Voltage


4.3.1
The conditioned output voltage of the transformer shall be multi-tapped with 



taps for 120/208/240VAC, single phase, 60 hertz.



4.3.2
Transformer secondary will be configured with two phase conductors and a 



newly derived neutral conductor in accordance with NEC Article 250-5d. 

                                   Phase to phase output voltage shall be 240VAC with phase to neutral voltages of
                                   120VAC. In addition, a 208 VAC output tap shall be provided for single phase loads, 

                                   two phase conductors plus ground.   
Engineer’s reference: Output not compatible with loads requiring 120/208 VAC single phase 3 wire + ground.   


4.3.3
The newly derived neutral conductor shall be effectively bonded to the cabinet 



enclosure and a grounding terminal so that the isolated output will be 




effectively referenced.


4.4
Performance Specifications


4.4.1
Line Voltage Regulation - The transformer shall incorporate Variable Range 



Regulation; maintaining a regulated output voltage of + 2% or better with 



            input voltage fluctuations to -20% of nominal.  The input voltage band shall be 



inversely proportional to the load, doubling to accept -40% fluctuations at half 



load while maintaining a regulated output of no less than + 3%.

4.4.2  
Immunity to Distortion - The power purification system shall provide a


sinewave output regardless of input voltage distortion content.  The Power Purifier 
shall not pass to the output any notching caused by SCR drive controls, commutation 
spikes, oscillatory decays or harmonic rich waveforms with distortion of up to 40% 
(THD).  The output voltage sinewave shall contain a maximum harmonic content of 
5% under these conditions.

4.4.3
Load Regulation - Output voltage shall regulate to within +2.5% with load 


(resistive) changes from 0% to 100% or 100% to 0%.




4.4.3.1
 The transformer shall be capable of continuous operation at no load 




 without overheating.




4.4.3.2
 The transformer shall be capable of continuous operation at full load 




 while maintaining a regulated output within + 3%.




4.4.3.3
 The transformer shall be capable of continuous operation with a short 





 circuit applied to the load without component degradation or overheating.



4.4.4
Voltage Recovery - The output voltage must be at least 95% of the nominal 



level within two AC cycles and to 100% within three cycles when the output is 



taken from no load to full load or vice-versa. Recovery from partial load 




changes shall 
be corrected in a shorter period of time.



4.4.5
Response to non-linear loading - The transformer shall be designed to operate 



with non-linear, non-sinusoidal, high crest factor 3.5:1 type loads without 




overheating.



4.4.6
Power Factor Correction - The transformer shall represent a favorable power 



factor to the input power source; correcting for poor power factor conditions 



created by the load. Transformer input power factor shall remain within 0.95 



approaching unity with switch mode load power factors as poor as 0.6.



4.4.7
Harmonic Attenuation - The transformer filtering system shall function as a 



band pass filter attenuating load generated odd current harmonics (3rd, 5th, 



7th, 9th, etc.) 23 dB at the input.



4.4.8
Isolation - The transformer primary must be electrically isolated from the 




secondary.  The transformer shall minimize transient and noise coupling between 



primary and secondary windings.  Inner winding capacitance should be limited to 



.001 pf or less between primary and secondary windings.  The transformer shall 




meet isolation criteria as defined by National Electric Code article 250-5d.



4.4.9
Lightning and Surge Protection - The transformer shall attenuate voltage spikes 



at least 3000 to 1 and shall meet or exceed lightning and surge protection test 



criteria as established by ANSI / IEEE C62.41 1991 and IEEE 587 category B.



4.4.10
Common Mode Noise Attenuation - 140dB.



4.4.11
Transverse - Mode Noise Attenuation - 120dB.



4.4.12
Ride Through Capability - With complete loss of input power for up to 16.6 



milliseconds the output sinewave shall remain within usable AC voltage 




levels.



4.4.13
Reliability - 200,000 hours (MTBF)



4.3.14
Efficiency - shall be 90% or greater at full load.



4.4.15
The transformer shall be rated K30 as standard for non-linear load application.

5.0
CONSTRUCTION

5.1
Transformer


5.1.1
The transformer shall be dry type ferroresonant, convection air cooled, 




600 volt class.



5.1.2
All transformer windings shall be class N (200 degrees C) insulated copper.



5.1.3
A class N insulation system shall be utilized throughout with operating 




temperatures not to exceed 115 degrees C over a 40 degree C ambient 




temperature.



5.1.4
The transformer’s primary shall be multi-input voltage configured, accepting 




nominal input voltages.  Input terminals shall be provided for source 





conductors and ground. 


5.1.5
The transformer’s core and magnetic shunt shall be manufactured utilizing 




M-6 grade, grain oriented transformer steel.



5.1.6
The transformer’s core shall be completely enclosed.  Transformers that 





have exposed laminate will not be accepted.



5.1.7
Interface terminals shall be provided for output phase conductors, 




as well as neutral and ground conductors.


5.1.8
The transformer shall be vacuum impregnated with an epoxy resin to 




minimize audible noise and maximize structural reliability.


5.2
Cabinet


5.2.1 
The cabinet shall be NEMA type (1) (2) (3R) intended for (indoor) (outdoor) use.


5.2.2
Cabinets shall be manufactured from heavy gauge steel.  Base sub-structure shall




be adequate for forklifting. (Cabinet for units 500 VA to 3 KVA shall be designed for 

                                   panel or floor mounting) (Cabinet for units 5 KVA to 25 KVA shall be designed for 

                                   floor mounting).


5.2.3
The transformer enclosure shall be finished with a textured baked on paint




finish applied after proper pre-treatment.

6.0
EQUIPMENT

Equipment specified herein shall be the Industrial Power Purifier as manufactured by Controlled Power Company (or approved equal).

7.0
WARRANTY

The manufacturer shall guarantee the transformer (core and coil) to be free from material defects 
            and poor workmanship for a period of 10 years from the date of shipment, prorated for an additional 
            10 years. Consumable and/or field replaceable items shall be warranted for 2 years.  
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